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The present study was about the analysis of rainfall data and estimation of evapo-transpiration values for the 
predominant crops in Pollachi watershed area. The average monthly rainfall data for the period of 10 years (2004-2013) of 
Pollachi region of Coimbatore district inferred that the 46% of rainfall is received during south-west monsoon and 34% 
of rainfall is received from north-east monsoon seasons. From the comparative study of evapo-transpiration, it is 
observed that the value found out by the Penman method is low and the value obtained by the Hargreaves class A pan 
evaporation method is high. From the study, it is suggested that Penman method is most suitable for evapo-transpiration 
estimation. 
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Introduction 
Water is the elixir of life, a precious gift of nature 
to mankind and millions of other species living on the 
earth. It is fast becoming a scare commodity in most 
parts of the world. Production and productivity of the 
crop depends on timely availability of enough 
irrigation water. The irrigation requirement for any 
crop is the amount of water that must be applied to 
meet the crop's evapo-transpiration needs and avoid 
the plant water stress. Plant water stress will occur if 
evapo-transpiration is limited because water is not 
available to plants. Water stress is avoided by rainfall 
or by irrigation to a crop with the water needed for 
evaporation and transpiration. Several authors have 
been dealing with the computation of evapo-
transpiration values and the study of rainfall 
characteristics in various parts of India. Similar 
studies have been undertaken in Meghalaya state 
(Umiam) of India for obtaining the crop production 
and cropping pattern1 analysis using 11 years of 
rainfall record for the period of 1986 to 1996. The 
mean rainfall values and the coefficient of variability 
were calculated and frequency analysis was done in 
kharif, rabi and summer seasons.  
The study also suggested growing crops in rabi 
and summer seasons, including the adoption of 
short to medium duration crops having low water 
requirements. Two more researchers2 compared the 
evapo-transpiration estimates with the observed pan 
evaporation values under humid climatic conditions 
of two different sites in our country. Their study 
was carried out by taking the average monthly and 
weekly meteorological data of Tripura and 
Meghalaya states of our country. Another study 
focused on the spatial distribution and the 
variability of rainfall characteristics for the 
Coimbatore district during different seasons3. They 
used totally 49 years of monthly rainfall records 
from 33 rain gauge stations for analysis. It was 
found that the lowest amount of rainfall was 
received by the district in January and the highest 
during south-west monsoon period. Our present 
study focused on the rainfall characteristics of the 
Pollachi watershed, which includes the variability 
and frequency of occurrences and also dealt with 
the comparative study of evapo-transpiration values 
of the predominant crops present in the watershed. 
This watershed is present in the southern region of 
Coimbatore district in Tamil Nadu state of India 
and it experiences heavy rainfall. 
 
Study area 
Pollachi is a town and a taluk headquarters in 
Coimbatore district of Tamil Nadu, located about 40 
km to the south of Coimbatore. It is the second largest 
town in the district after Coimbatore. Pollachi is 
located between 10◦39’43” North Latitude 77◦00’23” 
East Longitude and 10◦66’20” North Latitude 
77◦00’65” East Longitude. It contains the ayacut area 
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of 9509 hectare. The location of Coimbatore district is 
shown in Figure 1 and location of Pollachi watershed 
is shown in Figure 2. 
Methodology 
In our present study, the annual rainfall values for a 
rain gauge station for the period of 10 years (2004-
2013) were collected from the public work department, 
Pollachi region and the mean of annual rainfall from 
the records was calculated. The frequency of rainfall of 
a specified period was determined assuming that the 
rainfall is a random variable and the mathematical 
theory of probability is applicable. The study of the 
probability of occurrence of a particular extreme 
rainfall is of extreme importance to the determination 
of design flood. This is determined with the help of 
frequency analysis. For such an analysis, the point 
rainfall data at a place are arranged in a chronological 
order to constitute a time series. Frequency analysis of 
rainfall data is shown in Figure 3.  
Recurrence interval is the interval in years for the 
occurrence of the event of the same magnitude and is 
reciprocal of the frequency. Thus the recurrence 
interval, also known as return period, is given by:  
T = 1/Pro , where Pro is the probability of occurrence4. 
 
Fig. 1 — Location map of the Coimbatore district boundary 
  
 
 
Fig. 2 — Location map of the Pollachi watershed in Coimbatore
district 
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For the frequency analysis, various events are arranged 
in descending order of magnitude, and each event is 
assigned an order number m, while N is number of 
years of record. Of all the formulae used for frequency 
analysis, Weibull formula is most widely used. 
 
T = (N + 1) / m 
 
Where N = Number of years and m = Ranking of the 
rainfall  
 
Probability (Pro): Pro = 1/T  
 
Frequency (f): The probability of occurrence of an 
event expressed as a percentage. 
 
f = 100 Pro = (1 / T) x100  
 
From the field study at the Pollachi watershed 
region, it was observed that the crops grown mainly in 
the study area include coconut, paddy and maize. The 
evapo-transpiration values of three crops are 
calculated using indirect methods. Blaney and Criddle 
proposed an empirical relation which is largely used 
by irrigation Engineers5. This equation expresses 
potential evapo-transpiration in terms of temperature 
and day time hours. If Cu is monthly consumptive use, 
its value is given by:  
 
Cu = k * f  
 
f = p/40 [1.8 t + 32] 
 
Where Cu = Monthly consumptive use  
k = Monthly crop coefficient,  
f = Monthly consumptive use factor  
t = Mean monthly temperature in ◦C 
p = Monthly percentage of hours of bright sunshine in 
the year. 
Evapo-transpiration value by Hargreaves class A 
pan evaporation method: Cu = k Ep 
Where  
Ep = Pan evaporation,  
k = Crop factor 
Ep = 0.459*R*Ct*Cw*Ch*Cs*Ce 
R = Extra-terrestrial radiation (cm) 
 
Ct, Coefficient for temperature  
= 0.393+0.02796T+0.0001189T2 
Cw, Coefficient for wind velocity  
= 0.708+0.0034W-0.0000038W2 
Ch, Coefficient for relative humidity  
= 1.250-0.0087H+0.75*104*H2-0.83*10-8H4 
Cs, Coefficient for possible sun-shine  
= 0.542+0.008S-0.78*10-4S2+0.62*10-6S2 
Ce, Coefficient for elevation = 0.97+0.00984 E 
 
The most general and widely used equation for 
calculating evapo-transpiration is given by the 
modified Penman equation6:  
 
ET = C {W.R n + (1-W) f(u) (ea - ed)} 
 
W = Weighting factor 
C = Crop factor 
R n = Net Radiation 
f(u) = Wind related function 
ea = Saturation vapour pressure at mean air 
temperature 
ed = Mean actual vapour pressure of air  
 
The evapo-transpiration values calculated by the 
above three methods for the coconut, paddy and 
maize crops are shown in Figures 4, 5, and 6, 
respectively. 
 
 
 
 
Fig. 3 — Frequency analysis of rainfall data. 
 
 
Fig. 4 — Comparative graph of ET value for coconut crop. 
 
 
 
Fig. 5 — Comparative graph of ET value for paddy crop. 
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The CROPWAT software developed by the Food 
and Agricultural Organisation (FAO), was used in this 
project to find the evapo-transpiration value of the 
crop in the Pollachi watershed by entering the rainfall 
and other meteorological data of the area under the 
study and location of the area i.e., latitude, longitude 
and altitude. The comparative chart for the software 
and Penman method is shown in Figure 7. 
 
Results and Discussion 
From the analysis of rainfall records collected from 
the Pollachi watershed region, it was found that 
greater variations in the annual rainfall value at the 
same station i.e. a rainfall value of 1067.80 mm in 
2011 recorded maximum value and minimum value of 
550.60 mm recorded in 2012. From the average 
monthly rainfall of 10 years (2004 to 2013) of 
Pollachi region of Coimbatore district, is inferred that 
the variation of rainfall is found every month with the 
intensity of rainfall gradually increasing from 
January to July, and suddenly decreasing from July 
to September. The high intensity trends noticed in 
the months of October and November; it includes 
maximum rainfall value. The decreasing trend of 
rainfall value is noticed from December and the 
lowest value of rainfall recorded in January. From 
the frequency analysis study, the probability of the 
occurrence of the particular rainfall and the recurrence 
interval details are obtained. From the comparative 
study of evapo-transpiration, it is found that the value 
obtained by the Penman method is low and the value 
obtained by the Hargreaves class A pan evaporation 
method is high; the Blaney Criddle method shows a 
moderate value. The evapo-transpiration value 
calculated by the Penman method is alone close to the 
value generated by the Cropwat software and is the 
most suitable for estimation of evapo-transpiration 
values. From the study, it is also suggested that the 
south-west monsoon season is the suitable season for 
the growth of crops like coconut, maize and paddy in 
the watershed region.  
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Fig. 6 — Comparative graph of ET value for maize crop. 
 
 
 
Fig. 7 — Comparative graph of ET value with Cropwat software. 
